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[57] ABSTRACT 
Eggs of _ Schistosoma species in urine are reliably 
counted in a simple ?eld test involving passing a urine 
sample of 10 ml or less through a thin transparent mi 
croporous membrane 'having pores of less than about 30 
pm, drying ‘the membrane until ready for counting, 
wetting the membrane with a drop of saline solution, 
scanning the membrane at about 40X magni?cation and 
counting the eggs. Workers of limited skill can run a test 
in about‘l minute. '1 ‘ ‘ 

2 Claims, No Drawings 
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FIELD TEST FOR SCHISTOSOMA EGGS 

The present invention relates to atest for the pres 
ence of eggs of Schistosoma in patients. 

Schistosomiasis haematobia is a disease af?icting 
more than 60 million people in Africa and the Middle 
East involving worm—or snail-like organisms which 
cause much general damage and particularly liver dam 
age. The mature worms may range from about l’to 2 cm 
and the female may lay as many as a few thousand eggs 
each day. I q . 

Treatment with the drug niridazole will kill the 
worms but the drug is quite toxic so its use presents 
certain hazards. Furthermore, there are certain side 
effects so, for a variety of reasons, administration of the 
therapeutic should be limited only to those exhibiting 
high worm egg counts rather than administering the 
therapeutic indiscriminately to broad populations in 
cluding even many uninfected patients. 

It therefore becomes necessary to have a reliable test 
for de?nitely determining the presence of the condition 
and its intensity. Different procedures are described in 
the literature. For example, Scott in Texas Reports on 
Biology & Medicine _Vol. 15 (1957) pages 425-430 col 
lected from each suspected infected individual separate 
urine samples over the course of a day, centrifuged 50 
ml samples, spread the solid sediment on a slide, and 
forwarded the slides to a central laboratory where ?rst 
one and then a second experienced technician made an 
egg count. There were sometimes discrepancies which 
required resolution by a third count by the author or 
laboratory supervisor. ‘ 

Similarly Bradley in Bulletin of the World Health 
Organization, Vol. 33 (1965) 33 discloses an egg count 
ing technique using large opaque ?lters and requiring 
staining, and the results are still dif?cult to read accu 
rately. 

Because of the long time for analysis, it meant the 
patient usually had left and had to return for treatment 
if the test indicated treatment was warranted. It was 
often dif?cult however, to get the patient to return. 

It is accordingly an object of the invention to provide 
a simple, inexpensive test which can be used by techni 
cians with limited skills to determine quickly and accu 
rately, in the ?eld, who of hundreds of tested individu 
als are afflicted with schistosomiasis, so that treatment 
can be begun almost immediately after detection if de 
sired. 
These and other objects and advantages are realized 
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in accordance with the present invention pursuant to . 
which a relatively small urine sample from each patient 
is passed. through a substantially colorless mieroporous 
polymeric membrane having pores smaller than about 
30 pm. The membrane may then be dried whereupon it 
can be stored even at ambient temperature. If desired, 
after moistening with even a drop of saline solution to 

_ render the eggs visible even without straining, the mem 
branes are examined even at relatively low magni?ca 
tion, e.g. about 40X, and accurate egg counts are ob— 
tained in one minute or less. 
The urine samples could range from as little as 1 ml 

up to 10 ml or more and good reproducibility is realized 
with about 5 ml samples which is a convenient size for 
working with syringes employed to take up the urine 
sample and force it through the membrane. 
The mieroporous membranes can comprise any of a 

variety of polymers but polycarbonate membranes of a 
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2 
thickness of the order of about 10 um have proven quite 
satisfactory, since the egg diameter is about 50 pm. The 
pore size may be even smaller, but there is no need to go 
below 10 pm. The pores, of course, need not be uniform 
in size so long as they do not let the eggs pass there 
through. Membrane discs of a diameter of 10 or more 
mm, e.g. about 10 to 25, especially about 10 to 20 and 
particularly about 13 mm, are suited for use in ?ltration 
and microscopic viewing. At the low magni?cations 
involved, e.g. about 10 to IOOX and preferably about 25 
to 50X, the whole membrane can be scanned in a few 
passes and all the eggs counted accurately, without 
staining, in less than a minute. Where'no eggs are pres 
ent, a determination can take less than 15 seconds. 
Comparing results of the test procedure against other 

techniques and against re-runs shows a high order of 
reliability and reproducibility. Even using samples as 
small as 0.1 ml the test results are accurate. 
The test procedure is applicable to egg counts for a 

variety of Schistosoma species, e.g. Schistosoma haema 
tobium. It permits large populations to be tested reliably 
in the ?eld by technicians of limited skill so that those 
who are found to be afflicted can be treated promptly. 
The invention is further described in the following 

illustrative examples: 

EXAMPLE 1 

Urine samples were collected in glass bottles or paper 
cups. Each sample was well mixed by drawing urine in 
and out of a plastic disposable syringe without a needle. 
The desired volume of urine was withdrawn (l0, 5, 1 
ml) and injected through a PT-0l3 chamber containing 
a polycarbonate disc 10 pm thick, 13 mm in diameter 
and with an average pore size of 8 pm (Nucleopore 
Corp., Pleasanton, Ca. 94566). The syringe was re 
moved and ?lled with air which was injected through 
the disc in the chamber. The chamber was opened, the 
disc was removed and placed face down on a glass slide. 
The dried discs remained attached to the glass slides and 
were stored in slide boxes until counting was per 
formed. Prior to counting, each disc was moistened 
with a drop of saline to render the eggs clearly visible. 
Using 40X magni?cation each disc was scanned com 
pletely in 4 passes and the egg counts were recorded. 
After each urine sample, the chambers and syringes 
were washed thoroughly in a solution of detergent 
(Teepol) followed by two rinses in clear water. Fre 
quent random checks for egg contamination of the sy 
ringes or chambers were made by filling the syringes 
with water and injecting it through fresh discs; eggs 
were never seen on these preparations. 

Urine samples were obtained from individuals living 
in areas known to be endemic for Schistosoma haemato 
bium in Kenya. In one survey, urine samples were ex 
amined using 10 or 5 ml in comparison with 1 ml ali 
quots. Approximately 5% of the 10 and 5 ml aliquots 
would not pass completely through the discs but this 
did not occur with any of the 1 ml aliquots. 

Table 1 summarizes the results of egg counting using 
10 and 1 ml or 5 and 1 ml aliquots. In no case where the 
10 or 5 ml samples were negative, were eggs found in 
the 1 ml sample. When the 10 ml sample contained a 
range of l-9 eggs (mean 3.18) or the 5 ml sample con 
tained a range of l-4 eggs (mean 2.17) all the 1 ml sam 
ples examined were negative. When the mean number 
of eggs in the 10 ml aliquots were greater than 10, the 1 
ml aliquots all contained at least 1 egg. Furthermore, 
when the mean numbers of eggs were adjusted for vol 
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ume, the differences between the 10 and- 1 ml samples Table Htmontinued 
were not statistically signi?cant. The results were the 

Comparison of Schistosoma haematabium egg counts 
in duplicate 5 ml aliquots of 390 urine samples 

Table 1 ' ‘ in tenns of the percentage of the aliquots 
within intervals of egg output 

Egg Count A ' Egg Count B 

interval total _. 0 1-10 11-99 100-399 400-1000 > 1000 

same when 5 and 1 ml aliquots were compared. 

Counts of Schistosoma haematobium eggs in different aliquots 
of urine taken from the same sample 

10 ml as compared to 1 ml aliguots 
No. of ~ 10 ml aliquots 1 ml aliquots ' ' ' 91%. 9% 

samples interval mean + s e interval mean + s e 149 64 ' 9 49 6 
¢ — ' ' ~ ' ' 10 I 14% 77% 9% 

63 0 0 ' 0 0 113-99 104-v 14 85 5 
ll l-9 3.2 i .74 0 O 13% 82% 5% 
31 10-99 39.4 i- 548 l-l4 4.2 i .57 100-399 91 6 85 
15 100-400 1667 i 21.08 9-35 15.3 i- l.74 7% 93% 

> 400- 53 - 8 45 

5 ml as compared to 1 ml aliguouts l5 9 15% 85% 9 

No. of 5 ml aliquots 1 m1 aliquots 100% 

samples interval mean i s.e. interval mean i s.e. ,Egg count B/Egg count A X we 

48 O ‘ 0 0 0 
l2 l-4 2.2 i .30 0 0 ' ' ' 
13 5400 54.8 i H6 89 i l 14 20 As an indication of the speed of the test, a team of 10 

1643 untrained workers and two individuals previously ac 
quainted with the system were able to obtain urine 
samples from 200 patients, examine each sample for 

EXAMPLE 2 protein and blood with Bili-Labstix and prepare two 5 
. _ ml discs in approximately 2% hours. The team utilized 

In a second survey 390 patients were examined. 25 about 25 disposable syringes and 12 dise holders which 
Two aliquots of 5 ml each were injected through the had to be cleaned contimiousiy during the Survey by 
discs to test the reproducibility of the test. The test ' thorough washing as described hei-einabove Reading 
procedutre “(as otherwlse as desctlbedw Example 1- the slides at 40X magni?cation was rapid with negative 
The dlscs "1 each aliquot were Identi?ed as A and B’ ?lters being scanned in less than 15 seconds, and ?lters 

the egg count results were placed into different egg- 30 with up to 100 eggs in approximately one minute 
count intervals, and the mean egg count within each Higher eoimts were time imnsumin8 but could be easily 
interval was calculated. As can be seen in Table II, the eont'rbned by using smaller aiitiuots of ul.ihe Thus’ the 
mean counts were similar within each interval, and average time for preparation and reading of duplicate 
paired “t” tests revealed no statistical differences be- samples was between one and two minutes_ 
tween the two sets of counts. The same data, presented 35 It will be apmeeiateti that the instant mieeitietttibn 
in a different form in Table III, reveals that the great and examples are set forth by way efiiiustmtien and not 
mal°ri_ty of the Samples that wer_e Within a gi‘fen egg limitation, and that various modi?cations and changes 
count interval on ?lter A were within the same interval may be made without departing from the spirit and 
on duplicate ?lter B. The counts outside of that interval Scope of the present invention 
were never beyond one interval above or below the 40 what is claimed is: 
Original counts- Table 11 1. A process for rapidly ascertaining the presence of 

Mean Schistosoma haematobium egg counts of 
duplicate 5 ml aliquots of 390 urine samples 

at varying intervals of egg output 
Egg Count A _E_gg Count B 

interval number mean i s.e. number mean i s.e. “t"-test 

0 69 0 72 0 11.8.‘ 
1-9 64 4.3:036 69 4.7:040 11.8. 

10-99 104 42.812.60 97 44312.49 n.s. 
100-399 91 2081x844 98 218.619.02 n.s. 
400-1000 53 664.5i28.26 , 45 695.1i28.73 11.5. 
> 1000 9 2039.4:58600 9 2060.4:58890 11.5. 
TOTAL 390 l98.1i22.57 390 1945:2260 11.8. 

‘not signi?cant 

. Schistosoma eggs in a patient comprising taking a urine 
55 sample from the patient, passing about 5 to- 10ml of the 

urine sample through a substantially transparent micro 
porous membrane having a diameter of about 10 to 
20mm and pores of a maximum diameter of the order of 
about 10 pm, drying the membrane, wetting the mem 

60 brane with saline solution, viewing substantially the 
entire membrane under a microscope at a magni?cation 

Table In varying from about 25 to 50X, and counting any Schis 
Comparison of SL‘hiSl‘OSOmG haematobium egg counts tosoma eggs vlewed uncle? the rmcrpscope' . 

in duplicate 5 ml aliquots of 390 urine samples The prqcess accordmg to chum 1’ wherem the 
in terms of the percentage of the aliquots 65 1111116 sample 18 about 5 ml, and the membrane comprises 

Wlthm Intervals of 8&5 Output l polycarbonate of a thickness of the‘order of about 10 
Egg Count A Egg Count B pm, has a diameter of about 13 mm and is viewed under 
interval total 0 l-lO 11-99 100-399 400-1000 >1” the microscope at a magnitude of about 40X. 

0 69 63 6 it It t n n 


